I. Introduction:
Breast cancer is the most commonly diagnosed malignancy and the leading cause of cancer death in women worldwide. More than half of all breast cancers are diagnosed in developing countries, where its incidence is increasing due to changes in reproductive factors and lifestyle and increased life expectancy [1, 2] . It has also been found that, in developing countries, breast cancer is diagnosed at later stages, and more frequently occurs in young and premenopausal women who reside in rural areas [3] [4] [5] . In addition, there is limited access to cancer treatment, including breast cancer therapy, in these regions. This is a result of insufficient numbers of trained health care professionals, the limited availability and high cost of cancer drugs, the inadequacy of existing equipment, and a lack of modern equipment including radiotherapy machines [6, 7] .
Cancer metastasis is the main cause of cancer mortality. The liver is the most frequent site of metastasis via the hematogenous route and is involved in up to one-third of cases of metastasizing cancers. The incidence and prevalence of liver metastases from breast cancer has previously been reported to range from 1.5% to 20%. Liver metastases are associated with a poor clinical outcome [8] [9] [10] .
A number of factors have previously been shown to affect the pattern metastatic breast cancer spread including estrogen receptor status, tumor histological type, and the use of adjuvant chemotherapy. Multiple studies have shown that the tumor histological grade is an important prognostic marker both in primary breast cancer and in women who develop metastatic disease [11] [12] [13] .
Despite significant advances its detection and treatment, breast cancer continues to have a significant impact on health in the United States, with an estimated 234,580 individuals newly diagnosed with this disease in 2013 [14] . Approximately 33% of individuals with breast cancer diagnosed between 2001 and 2007 had regional metastases, with a 5-year relative survival rate of 84%. Approximately 5% were diagnosed with distant metastases, most commonly in the bones, lungs, liver, or brain, and had a 5-year relative survival rate of only 23% [14] . In developing countries, women diagnosed with breast cancer are on average younger than those in developed countries), and have later stage disease (III or IV, i.e. with axillary node involvement and distant metastases) [15] .
Several imaging modalities, including ultrasonography, magnetic resonance imaging (MRI), computed tomography (CT), positron emission tomography (PET), PET-CT, and bone scintigraphy, are used to diagnose metastases and evaluate the effects of treatment for metastatic breast cancer [8] . However, as outlined in the guidelines by the National Comprehensive Cancer Network and the National Institute for Health and Clinical Excellence, evidence of the accuracy and effectiveness of these modalities in evaluating the response to treatment of metastatic breast cancer is lacking, even though the type and finding of imaging studies may strongly affect patient outcomes [16] . Furthermore, the inappropriate use of these imaging modalities could lead to overtreatment. For example, the use of MRI during breast cancer diagnosis and treatment planning is associated with longer time intervals from diagnosis to treatment [17, 18] and with potentially avoidable mastectomies [19, 20] . However, the inappropriate use of imaging may lead to under treatment if additional disease foci are not identified and lead to disease progression. Furthermore, imaging modalities vary substantially in cost, with very high direct costs for MRI but far lower direct costs for ultrasonography, and availability and cost effectiveness may determine the imaging modality that is used [21, 22] . Ultrasonography is the most cost-effective imaging modality and is widely used in developing countries due to budget constraints and the unavailability of advanced CT and MRI machines [23] .
Ultrasonography of the liver results in hypoechoic, hyperechoic, and mixed signals [24] . The most common hypoechoic liver metastases are from the breast, lung, esophagus, stomach, pancreas, and non-Hodgkin lymphoma. Multiple lesions are present in approximately 98% of patients, and both lobes are often involved. These metastases are usually hypovascular on Doppler evaluation [25] .
The purpose of this study was to assess the patterns and echogenicity of liver metastases on ultrasonography amongst female breast cancer patients in central Sudan.
II.
Methods:
A series of 108 female patients with breast cancer and liver metastases was retrospectively reviewed. The mean age of patients was 44 years (range, 27-81 years). The study was conducted at the National Cancer Institute, at Gezira University, Central Sudan using grey scale ultrasonography data retrieved from the registry of cancer patients diagnosed between 2002 and 2007. The review included the liver ultrasonography patterns (single or multiple) and echogenicity patterns (hypoechoic, hyperechoic or mixed), according to radiologists` reports in the patients file (Fig. 1 ). Data were analyzed using Microsoft Excel 2010, software. 
III. Results:
Multiple liver metastases were apparent upon ultrasonography in 92% of cases, and a single metastasis was present in 8% of cases (Fig 2) . The echogenicity of the liver metastases from breast cancer was hypoechoic, hyperechoic, mixed (hypoechoic and hyperechoic), and isoechoic in 70%, 21%, 6%, and 3% of cases, respectively (Fig 3) . 
IV.
Discussion:
Brightness (B)-mode ultrasonography is highly sensitive, specific, and cost effective in the diagnosis and follow up of patients with liver metastases, particularly in developing countries. The high cost of more advanced imaging modalities such as MRI and CT limits their availability in these regions.
The result revealed that 92% of the liver metastases patterns are multiple, these findings are supported by those of Li and Hann, who found that 98% of breast cancer metastases are multiple features and involved both lobes [25] , and close correlated with study conducted by Yoshida T et a. [26] . Our study showed that breast cancer liver metastases could have a variety of ultrasonography echogenic appearances; hypoechoic (70% of cases), hyperechoic (21.7% of cases), mixed (hypo and hyperechoic; 5.7% of cases), and isoechoic (3.8% of cases). These findings are in accordance with a study by Bruneton et al. who found that about 70% of liver metastases had a hypoechoic appearance on ultrasonography [27] . The most common hypoechoic liver metastases were from breast, lung, esophagus, stomach, and pancreatic cancer and non-Hodgkin lymphoma. These metastases were usually hypovascular on Doppler evaluation [28] .
The high prevalence of hypoechoic findings will influence the choice of low cost imaging studies, such as ultrasonography, which is comparable with other advanced imaging methods including MRI and CT, particularly when used with contrast media. This opinion is shared by Westwood et al. and Guang et al who reported that contrast -enhanced ultrasound (CEUS) could provide a similar diagnostic performance to other imaging modalities contrast-enhanced computed tomography (ECT) and contrast-enhanced magnetic resonance imaging (CEMRI) for the assessment of focal liver lesions (FLLs) [29, 30] . Ultrasonography can play important role in staging and follow-up of breast cancer patients, particularly in developing countries, where resources for advanced medical imaging is limited [31] .
V.

Conclusion:
In this study, we found that 70% of breast cancer metastases in the liver had a hypoechoic appearance, whilst the remaining 21%, 6%, and 3% of metastases had a hyperechoic, mixed, and isoechoic appearance, respectively. Ultrasonography is a cheap, safe and effective method of detecting focal liver lesions.
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